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[Btt] [OBJECT] 

}j w_ Sjg^f-,, It is related with improvement of the phosphor 

y ^_ j/^-^ro^; bronze type alloy widely used for electronic 

-z-a&fl&ftn pi,Xy. mnf *,-r-i. machine components, such as a lead frame, a 

tf? 2£i:f 1*^*^ terminal, a connector, a relay, and a switch. 
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[SUMMARY OF THE INVENTION] 

Sn: 0.5-10.0%, P:0.005-0.3%, Mg:0.01-0.3%, 
S:0.0015% or less, 0:0.0015% or less, or 
furthermore nickel, Fe, Co, Cr, aluminum, Mn, 
Si, Ti, Zr, In and B as an subsidiary constituent, 
0.005-1.0% is contained above-mentioned one 
or more. Furthermore it is the alloy which 
contains Zn:0.01 - 15% in each of above- 
mentioned things. 



[EFFECTS] 

A stress relaxation property is improved, with 
strength and electroconductive balance used, 
and, moreover, a plating heat resistance 
peelability, silver plating property, stress 
corrosion cracking-proof property, and 
migration-proof property are also favourable 
copper alloys. 

It uses it for the field of an electronic machine 
component widely. 

[CLAIMS] 



S n : 0 . 5 ~ 1 0 . 0 % (fi 
S%, ^TIDC), P : 0. 0 

0 5~0. 3%, Mg : 0. 0 

1 ~0. 3%, S : 0. 0 0 1 
5%J^T, O:0. 0 0 15% 

#»c-f 
[»#>S2] 

S n : 0. 5~1 0. 0%, P : 
0. 0 0 5~0. 3%, Mg : 
0 . 0 1 ~ 0 . 3 %, Z n : 0 . 



[CLAIM 1] 

A copper alloy which has improved the stress 
relaxation characteristics, which consists of 
Sn:0.5-10.0% (weight%, hereafter same), 
P:0.005-0.3%, Mg:0.01-0.3%, S:0.0015% or 
less, 0:0.0015% or less, and the rest of Cu. 



[CLAIM 2] 

A copper alloy which has improved the stress 
relaxation characteristics, which consists of 
Sn:0.5-10.0%, P:0.005-0.3%, Mg:0.01-0.3%, 
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0 1 ~ 1 5 %, S : 0 . 0 0 1 
5 %UT, 0:0. 0 0 1 5 % 

[If*^3] 

S n : 0. 5~1 0. 0%, P : 
0 . 0 0 5 ~ 0 . 3% Mg : 
0. 01~0. 3%, S:0. 

0 0 15 %»T, O:0. 00 

1 5%J^T, £b\cM&ftk L 
TN i , Fe, Co, Cr, A 
1 , Mn, Si, T i, Zr, 

i n, b©h imxiz2m& 

±«T 0 . 005-1. 0 



Zn:0.01-15%, S:0.0015% or less, 0:0.0015% or 
less, and a rest Cu. 



[3S#Jg4] 

Sn:0. 5~10. 0% P : 
0 . 0 0 5 ~ 0 . 3% Mg : 
0. 01~0. 3%, Zn:0. 

0 1 ~ 1 5 %, S : 0 . 0 0 1 
5 %WT, O:0. 0 0 1 5 % 

1 , Fe, Co, Cr, A 1 , 
Mn, Si, Ti, Zr, In, 
B(D o % 1 2SJ^±^ 
0. 0 0 5~1. 0%-g-^TL, 



[CLAIM 3] 

A copper alloy which has improved the stress 
relaxation characteristics, in which Sn: 0.5- 
10.0%, P:0.005-0.3%, Mg:0.01-0.3%, 
S:0.0015% or less, 0:0.0015% or less, 
Furthermore nickel, Fe, Co, Cr, aluminum, Mn, 
Si, Ti, Zr, In, B as an subsidiary constituent 
0.005-1.0% of above-mentioned one or more 
are contained. 
It consists of remainder Cu. 



[CLAIM 4] 

A copper alloy which has improved the stress 
relaxation characteristics, in which Sn: 0.5- 
10.0%, P:0.005-0.3%, Mg:0.01-0.3%, Zn:0.01- 
15%, S:0.0015% or less, 0:0.0015% or less, 
Furthermore nickel, Fe, Co, Cr, aluminum, Mn, 
Si, Ti, Zr, In, B as an subsidiary constituent 
0.005-1.0% of above-mentioned one or more 
are contained. 
It consists of remainder Cu. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] [0001] 



imm±(Df\m / ^m] [industrial application] 

This invention relates to improvement of the 
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^WttD^K?^^^, Aft phosphor bronze type alloy currently widely 

^ ^^2$—^ used for the components for electronic 

^^^^^^^^p^jip^j^j^^ machines, such as a lead frame, a terminal, a 

&m £ tiX V ^ 5 9 ^*fi!**£ connector, a relay, and a switch. 

[000 2] [0002] 



<5o 



[PRIOR ART] 

Conventionally, the phosphor bronze type alloy 
is most widely used as these component for 
electronic machines. 

In the field of a spring material, it is 
mainstream material in particular for the 
excellent spring characteristics. 



[0 0 0 3] 
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[PROBLEM ADDRESSED] 

While a size-reduction of an apparatus and a 
component progresses in recent years, high 
dependability comes to be investigated severely 
and the material which has improved the 
phosphor bronze is asked for. 



[0004] 

The material with the favourable stress 
relaxation property where a spring property 
does not deteriorate even when it receives a 
stress load specifically for a long time at the 
temperature at the time of component usage (a 
maximum of about 200 degree C) is seeked 
increasingly. 



[0005] 



<9 rtL^W1-^< «*l*itfc 



[SOLUTION OF THE INVENTION] 

In view of such a situation, the present inventors 
performed various study by improving a 
phosphor bronze that this should be attained. 
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[0006] 

It became clear that stress relaxation 
characteristics are improvable by as a result of 
adding Mg to a phosphor bronze. 

However, it is not enough to just add Mg. By 
specifying the other component showed being 
attained for the first time. 



[0 0 0 7] 
•**fc;b*)x *&miZ* S n : 0. 
5~ 1 0. 0%, P : 0. 0 0 
5~0. 3%, Mg : 0. 0 1 
~0. 3%, S : 0. 0 0 15% 
OT> O:0. 0015 %SXT, 
ffifc C u h ft 5<H£-&*> 5 V ^ 

Ni, Fe, Co, Cr, A 1 , 
Mn, S i> Ti, Zr, In, 

b<d ? h 1 mxi*2msx-k% 

0. 0 0 5 — 1. 0%-g^Tf-S 

"bl-Z n : 0. 0 1 
~1 5%^1-5^ISfP#tt 

[0 0 0 8] 



[0007] 

That is, this invention is the following copper 
alloies. It is the copper alloy which consists of 
Sn:0.5-10.0%, P:0.005-0.3%, Mg:0.01-0.3%, 
S:0.0015% or less, 0:0.0015% or less, and a 
balance Cu. Or, it is the copper alloy which 
contains one or more in above 0.005-1.0%, of 
nickel, Fe, Co, Cr, aluminum, Mn, Si, Ti, Zr, Ins 
and B as subsidiary constituent further. 
Furthermore it is the copper alloy which has 
improved the stress relaxation property which 
respectively contains Zn:0.01 - 15% further in 
both above alloys. 



[0008] 

The limit theorem means of each component of 
this invention alloy are shown below. 



[0 0 0 9] 

S n-^FSfcO. 



5 — 10.0% 



0. 5%mmxm$tetfkLX 



[0009] 

The reason which makes containing quantity of 
Sn 0.5-10.0% is as follows. Sn is the basic 
component of this alloy. 

Solid solution is performed into Cu and strength 
and springiness are improved. 

However, since electroconductivity will 
reduce if the amount of solid solution increases, 
electroconductivity is taken very seriously 
according to a use. Or, strength is taken very 
seriously. Either needs to be chosen. 

However, when it is 0.5 % less, strength as a 
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<£>|jft[g\ t£ta&&1fk<^ 10. spring material and springiness are low. If 
0 %£Six.<5 blNJL'&jfi&Vct 1 0-0% is exceeded, processability will 
3fcfc-?fo5„ deteriorate. 



3% 



[0 0 10] 

P^W*S:0. 00 5-0 

fi, tffctt&3feSM-<5flS, 0. 
0 0 5%*i"?ii3lit, tffett 

0. 3%^5i*D 

[0011] 
Mg^Wfi&O. 0 1-0.3% 

££te£«/&#-e;fc<9, o. 

0 l%*?i-C*f4S, OSra^L 

as-etf, o. 3%^M^5t 

[0 0 12] 

S"aWi;£0. 00 15%gf 

0. 00 15%?rgx.t#fit 
ft<* MgtW<S<tt)fc 



[0010] 

The reason why it makes the amount of 
containing of P 0.005-0.3% is as follows. P as 
well as Sn is the basic component of this alloy. 

Solid solution is performed with Sn into Cu, 
and strength and springiness are improved. 
However, strength and springiness are low if it 
is 0.005 % less. If 0.3% is exceeded, 
processability will deteriorate. 

A plating heat resistance peelability and 
stress corrosion cracking-proof property also 
deteriorate remarkably. 

[0011] 

The reason which makes the amount of Mg 
containing 0.01-0.3% is as follows. Mg raises a 
stress relaxation property. 

However, when adding too much mostly, it is 
the component which degrades the heat 
resistance peelability of metal plating. 

If it is 0.01 % less, even if it specifies S and O, 
a stress relaxation property is not improvable. If 
0.3% is exceeded, the heat resistance 
peelability of plating will reduce. 



[0012] 

The reason which makes the amount of S 
containing 0.0015 % or less is as follows. It was 
found that containing quantity of S affects 
significantly to the improvement in the stress 
relaxation property by adding Mg. Moreover, it is 
because influencing also to the heat resistance 
peelability of plating was found. 

If S exceeds 0.0015%, Mg will become 
sulphided thing so much, it will disperse in 
material, and a stress relaxation property will 
not be improved. 

Even when not only above but the amount of 
Mg containing is low, the heat resistance 
peelability of plating deteriorates. 

When heating plating, the defect like a stain 
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and a swelling comes to generate. 



[0 0 13] 

o-£W*&o. 0 0 

ftT-fc5 0 



1 5%^T 



[0 0 14] 

fctno. 0 0 1 5%£JLTt"f5 

o ft o # © WfiffJiltt h 
#*ri£fcofc 0 X, S, O 

[0 0 15] 

»Jfifc#0>-£««r 0 . 0 0 5~ 
1. 0%t-r53Etm> »Jfife# 
©SsiD 
0 . 0 0 5 

1. 0%Srje^5tJP 

# ^ L < {ST-r 5 fc ft -e h Z> „ 
[0 0 16] 

Z n 0 1 ~ 1 5% 

^ifdctD, ftot^wfitijii 



[0013] 

The reason why it makes the amount of 
containing of 0 0.0015 % or less is completely 
the same as that of S. 
Mg makes an oxide. 

A stress relaxation property is not only 
improved, but the heat resistance peelability of 
plating deteriorates. 

When heating plating goods, the defect like a 
stain and a swelling generates. 



[0014] 

That is, by making both the contents of S and O 
into 0.0015 % or less, improvement of the 
stress relaxation characteristics by Mg addition 
was completed for the first time, and the heat 
resistance peelability of metal plating can also 
be improved. Moreover, by specifying 
containing quantity of S and O a stain and 
swelling of plating can be prevented. Above 
became clear. 



[0015] 

The reason why it makes the by-produced 
amount of containing 0.005-1 .0% is as follows. 
By-produced addition improves strength. 

However, if it is 0.005 % less, there is effect. If 
1.0% is exceeded, while processability will 
reduce, electroconductivity reduces remarkably. 



[0016] 

The reason which makes the amount of Zn 
containing 0.01-15% is as follows. The heat 
resistance peelability of plating improves by 
adding Zn. With above, migration-proof property 
improves and cost is also reduced. 
However, it is ineffective if it is 0.01 % less. If 
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15% is exceeded, stress corrosion cracking 
susceptibility will become high abruptly. 



[0017] 



[0 0 18] 

U 3 

0 mm t X 6 0 mmwX 12 0 
mm 1 (D±% £<7M isdty h £ 

®3mmffiii'JU ^ffi^Pfeffiltfr 
# 1 20 0x^ 

i, 4 0 0-6 5 OWU&X* 

m± 5 £fm (dw-mm t ftm&m 

«rSSI^< 0 **I0. 3 
mm t *T?JEE®£:ifiU 200 

-so o t:om*-c!6Si 5 



[Example] 

Next an Example and Comparative Example 
are explained. 

[0018] 

Table 1 is the component composition of the 
copper alloy which examined. 
Dissolution casting of the copper alloy of these 
compositions are carried out in air. 

The ingot of the magnitude of 30 mmt*60 
mmw*120 mml was obtained. 
These ingots are chamferred 3 mm of one side. 
Surface discontinuity segregation was removed. 
After that, surface polish was performed in 
#1200 emery paper, and surface defects, such 
as a scale, were removed. After that, heat 
processing and a cooling rolling of 5 maximum 
hours are alternately repeated at the 
temperature of 400-650 degree C. 
It rolls to last 0.3 mmt. 

The distortion removal anneal was performed 
at the temperature of 200-500 degree C, and it 
made the material. 



[0 0 19] 



[0019] 



[Table 1] 
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it ¥ a * (sa*) 






Cu 


Sn 


P 


Mg 


S 


O 


Zn 


HUKft 




1 


a 


1.05 


0.054 


0.08 


0.0012 


0.0014 


- 


I n : 0.011 




2 


a 


1.22 


0.047 


0.12 


0.0012 


0.0006 


0.14 


Fe:0.23, 


* 


3 




2.03 


0.046 


0.O6 


0.0010 


0.0008 






4 




2.14 


0.031 


0.23 


0.0010 


0.0009 


0.24 


HI :0.21 


* 


5 


m 


3.99 


0.078 


0.20 


0.0004 


0.0012 


- 


Mn:0.27 




6 




4.19 


0.066 


0.12 


0.0011 


0.0010 


1.00 


HI :0.46, 
SI : 0.10 




7 


m 


6.25 


0.096 


D.14 


0.0011 


0.0006 




Tl :0.15 




8 


m 


6.34 


0.10 


0.28 


0.0006 


0.0008 


0.35 


Tl :0.12 
Zr:0.09 


& 


9 


a 


7.82 


0.12 


0.24 


0.0006 


0.0012 


- 


B :0.03 




10 


a 


8.01 


0.11 


0.12 


0.0009 


0.0010 


2.24 






11 


a 


8.26 


0. 13 


0. 18 


0.0013 


0.0009 


5.18 






12 


a 


2.06 


0.045 


0.15 


0.0012 


0.0013 


— 


Cr:0.16 




13 


a 


3.98 


0.054 


0.08 


0.0010 


0.0013 


- 


Zr:0.15 




14 


a 


4.16 


0.061 


0.22 


0.0009 


0.0005 


1.31 


Al : 0. 33 




15 


a 


6. 21 


0.032 


0. 19 


0.0008 


0.0011 


1.20 


Co: 0.16 




16 


3ft 


7.99 


0.041 


0.09 


0.0008 


0.0009 




Si: 0,10 


Jfc 


17 




0.38 


0.036 


0.20 


0.0007 


0.0009 


0.39 




18 




2.18 


0.057 


0.005 


0.0013 


0.0005 


0.20 




19 


a 


6.02 


0.10 


0.15 


0.0026 


0.0013 








20 


a 


8.05 


0.12 


0.16 


0.0013 


0.0014 


19.7 
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MRLfco #tmj 
I S 1 3B#-3l«««fcH-&fll 
v^5l«l**S:fi 1 ^^»J^Lfco tf 
&pgJMtte 1 0 mmWX 10 0 
mm 1 ©W&tf fcW«W£*ni 
I^Lmm^gSS (L 2 
= 4 0 0 0 t , t : (-ft 
tf^-^hfc^ffiU 0. 1 
mm(D 7 1c^«^|g^-r5^® 

OmmwX 100ml ©K»^ 

^pimsffi^^ <fc 19 2 or 

1 1 0 mmw X 1 0 0 m 

mliliPlLfctgO. 3 mm 
©Wlft^tW^EK 1 =5 0m 
m-eiti£ y 0 =20mm(7)fttf 
S*^ML, 1 5 Otllt 1 

ooo Btr^Mmoia 2 

J&jj$&fU^ {[y (mm) /y 0 
(mm)] X 1 0 0 (%)} £^ 

auto ^fco^«fj«f± 

GfcfWKO. 5~0. 8Mm(7) 

1. 5Mm©Ml^fcoH 
y 7 n -«LH Lfc *> CD 
tCOl^T 1 OmmwX 100m 
m 1 \Z®m&l 5 O°C^T0r£ 
W (1 0 OBfP^fe) JnffcU 
fttf¥&0. 3mm (=M) 

t?V\ 2 Ote^ftlTC^Sffi© 

A »f Wififi? L * o * MPBi 



The tensile strength, elongation, a spring 
limitation value, an electric conductivity, stress 
relaxation characteristics, a tin plating heat 
resistance peelability, silver metal plating 
property, stress corrosion cracking-resistant 
property, and migration-resistant property were 
examined about the material. 

Using the JIS13 No. B-tension test piece, the 
tensile examination was performed and the 
tensile strength and growth were measured. 

The spring critical value was calculated as 
follows. The material was processed to the test 
piece of 10 mmW*100 mml. After that, the load 
of the curved moment was performed to the free 
end (2= 4000t of L, t:thickness) of length Lmm, 
and it calculated for the surface maximum 
stress which 0.1 mm permanent modification 
generates. 

The electric conductivity was processed to the 
10 mmw*100 ml test piece. After that, an 
electrical resistance is measured at 20 degree 
C by the 4 terminal method. 

It converted into the electric conductivity. 
The stress relaxation property was computed as 
follows. The load of the curved stress of l= 50 
mm of standard point distance and 0= 20 mm of 
height y was performed to the test piece which 
was processed to 10 mmw*100 mml as shown 
in figure 1 and whose thickness of a board is 0.3 
mm. 

Amount (height) y of permanent modification 
shown in the figure 2 after heating for 1000 
hours at 150 degree C was measured. Rate of 
stress relaxation {[y(mm)/y0(mm)]*100(%)} was 
computed. 

The tin plating heat resistance peelability 
gave 0.5-0.8-micrometer copper foundation 
plating to the material. After that, tin of 1-1.5 
micrometer was electroplated. After that, it cut 
to 10 mmwMOO mml about thing where the 
heating reflow process is performed. After that, 
a predetermined time (100 hours (every)) 
heating is performed at 150 degree C. 90 
degrees bending of one side is performed one 
reciprocation in the curved radius of 0.3 mm (= 
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^Tiffii LTiSfeot^rl /* m 
JiLfc 1 k<£f;:oV^4 5 0°C-C 
2»Ml 4 7 Omm 2 (7 
mmDX3 0i) (D^^^COV^ 

•c^<^(Z)iciirfh?iijLfc 0 mm 

jjffi-kmtimi 1 2 . 5mmw 
X 1 5 Omm 1 {CjPXLfcWW 

ftT'l 2B#TOg^^ 1 4%T 

s&fl* 1 0 V y ywfts'T— 

— i/a ^ttfi^fftfrSr 1 0 mm 
w X 1 0 0 mm 1 ClJniL, El 

3WJ;?i:2fti ffi-C'-fe y h 

111 4 (75^{C7K]l7K (3 0 0 
ml) ^(:i»Lfc 0 i^lCitL 
5> 2tfe0)#W#fflfc 14V<D\£ 

-r z> tiffin ©a^k&aifc t fdo 

'l^fTOiSM^ l . OAl; 



thickness). It observed near the curved part of 
the front and back surface with the 20- 
increment visual field, and existence of plating 
exfoliation was checked. 

Silver plating property was evaluated as 
follows. It heated for 2 minutes at 450 degree C 
about that which made copper flash plating the 
foundation and gave 1 micrometer of silver 
plating to the material. After that, the number of 
swellings was measured about the area of 1470 
mm2 (7 mm (box-symbol) * 30 pieces). 
Stress corrosion cracking-proof property was 
evaluated as follows. It was left for 12 hours in a 
room, fixing the material processed to 12.5 
mmw*150 mml in the shape of a loop. After that, 
it is left in desiccator with a capacity of 10 litre 
which contains 2 litre of 14% of ammonia water. 

The existence of crack generation was 
investigated by visual-observation, and the time 
to crack generationestimated. 

Migration-proof property was measured as 
follows. A material is processed to 10 mmw*100 
mml. As shown in figure 3, it set by 1 sets of two 
sheet, and as shown in figure 4, it immersed in 
the tap water (300 ml). 

Next the DC voltage of 14V is impressed 
between these materials of 2 sheets. 

The change of the electric current value with 
respect to elapsed time was measured. 

The example of representation of this result is 
shown in Figure 5. 

And evaluation of migration-resistant property 
was performed by the time (arrow head in 
Figure 5) until electric current value is set to 
1.0A. 
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[0020] 

These evaluation results are shown in Table 2. 
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[Table 2] 
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91® 

(N/ 
nan* ) 


CO 


ffi(N 
/be 2 

) 


IAC 
S) 


ma 


sums 

(hr) 


( 

coso 


Chr) 


OniD) 




1 


524 


8.3 


349 


3 8 


14 


500 


0 


>500 


110 




2 


531 


9.0 


352 


3 6 


1 1 


>1000 


0 


>500 


12 0 




3 


564 


12.6 


397 


3 0 


1 7 


500 


0 


>500 


12 0 


4 


593 


11.3 


421 


29 


1 1 


>1000 


0 


>500 


130 




5 


642 


13.7 


453 


1 7 


14 


400 


0 


>500 


13 0 




6 


648 


15.1 


469 


1 8 


18 


>1000 


0 


>500 


140 


W 


7 


685 


19.6 


503 


1 5 


2 3 


300 


0 


>500 


140 




8 


690 


20.0 


522 


1 5 


1 8 


500 


0 


>500 


15 0 




9 


733 


19.3 


567 


1 2 


2 5 


400 


0 


>500 


16 0 


& 


10 


744 


21.6 


582 


1 2 


2 7 


>1000 


0 


>500 


1 9 0 




11 


728 


22.8 


566 


1 2 


2 5 


>1000 


0 


>500 


240 




12 


605 


8.7 


419 


29 


14 


>1000 


0 


>500 


120 




13 


620 


14.1 


448 


1 9 


1 5 


500 


0 


>500 


1 3 0 




14 


631 


12.7 


452 


1 7 


1 1 


>1000 


0 


>500 


150 




15 


682 


17.3 


519 


14 


2 0 


>1000 


0 


>500 


15 0 




16 


737 


18.0 


559 


1 2 


2 1. 


500 


0 


>500 


140 




17 


437 


5.4 


250 


5 8 


44 


800 


0 


>500 


10 0 




18 


566 


12.5 


395 


30 


29 


700 


0 


>500 


130 


& 


19 


674 


21.9 


502 


15 


3 2 


100 


3 


>500 


130 




20 


785 


20.4 


629 


7 


26 


>1000 


0 


50 


450 
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The alloy of this invention has favourable 
strength and electroconductive balance from 
this table. The stress relaxation property is also 
favourable. 

Silver metal plating property and stress 
corrosion cracking-resistant property are also 
favourable. 

Moreover, by adding Zn, a tin plating heat 
resistance peelability is improved and 
migration-proof property also becomes 
satisfactorily. 

And strength improves by adding about a 
subsidiary constituent. 

However, Ni, Fe, and Co form P and an 
intermetallic compound in these. Since the 
quantity of P which performs solid solution is 
reduced, it turns out that a tin plating heat 
resistance peelability also improves. 

[0022] 

In order to detach from the range of this 
invention about a comparison alloy to these, 
various characteristics value is inferior. 

That is, since No. 17 have the low amount of 
Sn, high strength and spring characteristics are 
not obtained but its stress relaxation 
characteristics are also bad. 

Since No. 18 have the low amount of Mg, its 
rate of stress relaxation is bad. 

Since S or O quantity are too many, No. 19 do 
not have so much favourable stress relaxation 
property. A tin plating heat resistance peelability 
and silver plating property are also bad. 

Since, as for No.20, the amount of Zn is too 
many, a tin plating heat resistance peelability 
and migration-proof property are very 
favourable. 

But, stress corrosion cracking-resistant 
property is bad, and electroconductivity of 
property is also low. 



[0 0 2 3] 



[0023] 



[EFFECT OF THE INVENTION] 
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The alloy of this invention has improved the 
stress relaxation property of a phosphor bronze. 

It is a Copper alloys where a stress relaxation 
property is improved, with strength which is the 
feature of a phosphor bronze, and 
electroconductive balance kept, and, moreover, 
a plating heat resistance peelability, silver 
plating property, stress corrosion cracking-proof 
property, and migration-proof property are also 
favourable, comprised such that it is the copper 
alloy which should be used in large electronic, 
component specialties, such as a terminal, a 
connector, a relay, and a switch. 



[BRIEF EXPLANATION OF DRAWINGS] 



[Ell] 



[FIGURE 1] 

It is the explanatory drawing of the test method 
of stress relaxation characteristics. 



[02] 

[03] 
[04] 

wmxhZo 

[05] 



[FIGURE 2] 

It is an explanatory drawing about the amount of 
permanent deformations of a test of stress 
relaxation characteristics. 

[FIGURE 3] 

It is the explanatory drawing of the test material 
of migration-resistant property. 

[FIGURE 4] 

It is the explanatory drawing of a test of 
migration-resistant property. 

[FIGURE 5] 

It is the graph which shows a change of the 
electric current value with respect to the 
elapsed time in a test of migration-resistant 
property. 
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[FIGURE 1] 
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[FIGURE 5] 
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[FIGURE 4] 
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